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OO01mue moJ1oKeHus

B coorBerctBUM ¢ m. 66 Meroanueckux peKoMeHIauui 1o pa3pabotke Cxem
TETJIOCHAOKEHHS AJIEKTPOHHAsT MOJIENIb CUCTEMbI TEIIOCHAOKEHHsI pa3pabaThIBaeTCsl C LENbIO
CO3JIaHMsI UHCTPYMEHTA IS

. XpaHEHHUS U aKTYaJIM3alUU JaHHBIX O TEIUIOBBIX CETSAX U COOPYXKCHHMSX Ha HUX,
BKJIIOYAsl TEXHUYECKHE IaclopTa OOBEKTOB CUCTEMbI TEIUIOCHAOXKEeHHs U Trpadudeckoe
IIPEJCTAaBICHUE OOBEKTOB CHUCTEMBbl TEIUIOCHAOXKEHUs C MPUBSA3KOM K Tonorpaduyeckoil ocHOBe
IIOCEJIEHUs, TOPOJICKOTO OKPYTa C IOJIHBIM TOIIOJOTUYECKUM OITMCAHUEM CBSI3HOCTH OOBEKTOB;

. THJIPABINYECKOr0 pacyeTa TEMJIOBbIX ceTell 000l CTeNeHN 3aKO0JIbLIOBAHHOCTH, B
TOM 4YHCJIE€ THUIPABIMYECKOTO pacueTa INpU COBMECTHOH paboTe HECKONbKHX HMCTOUYHUKOB
TETJIOBOM HEPTUH HA IMHYIO TEIIOBYIO CETh;

. MOJICIIMPOBAHMS BCEX BHUJIOB MEPEKIIIOUCHHUN, OCYILIECTBIIIEMBIX B TETNIOBBIX CETSX,
B TOM YHCJIEC IEPEKIIOYEHUH TEIUIOBBIX HArPy30K MEX]ly HCTOYHHKAMHU TETJIOBOM SHEPTHH;

. pacyeTa SHEPreTUYECKUX XapaKTePUCTUK TEIJIOBBIX CETel MO MOKa3aTesto «II0Tepu
TEIUIOBOW SHEPTUU» U «IIOTEPU CETEBOM BOJBIY;

. IPYNIIOBOIO M3MEHEHUS XapaKTEpUCTHK OOBEKTOB (YyYacTKOB TEIUIOBBIX CETEM,
notpeduTeneil) mo 3alaHHbIM KPUTEPUSAM C LIEJIbI0 MOJEIUPOBAHUS Pa3IMYHbIX MEPCHEKTUBHBIX
BapUaHTOB CXEM TEIJIOCHAOKEHMUS;

. pacueTa M CpaBHEHHUS MbE30METPUUYECKHX TpadHuKOB JUIsl pa3pabOTKH M aHAIN3a
CIICHapHEeB MEPCIEKTUBHOTO PAa3BUTHUS TEIIOBBIX CETEH;

. ABTOMATH3UPOBAHHOTO (OPMHUPOBAHUS IIYTH JIBUWKCHUS TEIUIOHOCHUTENS /IO
MIPOM3BOJILHO BBIOPAaHHOIO MOTPEOUTENSI C LIETbI0 pacdyeTra BEpOATHOCTH O€30TKa3HOW paboThI
(HaZIe)KHOCTH) CUCTEMBI TEIUIOCHA0XKEHUSI OTHOCUTEIBHO 3TOTO MOTPEOUTENS;

. aBTOMATH3UPOBAHHOTO pacyeTa OTKIIOUEHHBIX OT TEIIOCHAOXKEeHHUs MmoTpeduTeneit
IIPU NOBPEXICHUH POU3BOIBHOIO (JIF0O0r0) yuacTKa TEIIOBOU CEeTH;

. ONpeNieNIeHUs]  CYLIECTBOBAHMUS MYTH/MyTed JBHXKEHHUS TEIUIOHOCUTENS 0
BBIOPAHHOTO MOTPEOUTENS IPU MOBPEKICHUH POU3BOJIBHOTO YYacTKa TEIJIOBOU CETH;

. pacueta A(PGEKTUBHOTO paadyca TEIUIOCHAOXKEHUsT B 30HAX  JCUCTBUS
M30JIMPOBAHHBIX CHCTEM TEIUIOCHAOKEHHsT Ha 0a3e eJMHCTBEHHOTO WCTOYHUKA TETUIOBOM
SHEPIHH.

DONeKTpoHHAas MOJENb CHUCTEMBI TEIJIOCHaOXKeHHs BbIModHeHa B «ZuluGIS 2021»
(pazpaborunk OO0 «Ilomutepmy, CII0).

Bce ruapaBnnyeckue pacdersl, MpUBEACHHBIE B JaHHON paboTe, clieaHbl B 3JEKTPOHHOM
MOJIETIH.

Jns  nanpHeHIIero  KCMOJIb30BaHMS — BJEKTPOHHOM  MOJeNnH,  TerIoCcHadXarolue
OpTaHU3aINH JOJDKHBI OBITh 00€CTIeUeHBI JAHHOW IPOTPAMMOIA.

[Taker ZuluThermo mno3BoisieT co3AaTh pPACUETHYIO MaTEeMaTHMUYECKYyI MOJENb CeTH,
BBITIOJIHUTH MACTIOPTU3AIUIO CETH, U HA OCHOBE CO3JaHHOW MOJENH pemarbh WHPOPMAINOHHBIC
3a/lauM, 3aJa4yd TOIOJIOTUYECKOTO aHajiu3a, U BBINOJIHATH DPAa3IMYHbIE TEIUIOTUIPABINYECKUE
pacyeTsl.

Pacuery mojsiexxar TyNHMKOBbIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
MOBBICUTEIBHBIMH HACOCHBIMU CTAHLUSAMH U IPOCCEIUPYIOLUIMMH YCTPOHCTBAMH, pabOTaIOIIHEe OT
OJTHOT'O WJIM HECKOJIBKUX UCTOUHUKOB.



[TporpamMma mpeaycMaTpyBaeT TEIUIOTHAPABIMYECKUNA pacdeT ¢ MPUCOSAMHEHUEM K CETH
MHAUBUAYAIbHBIX TeIuloBbIX NMYyHKTOB (MTII) m nentpanpHbeix TemnoBbix myHkToB (LITII) mo
HECKOJIBKUM JIECSITKaM CXEMHBIX PEIIeHUH, MPUMEHsIeMbIX Ha TeppuTopun Poccun.

Pacuer cuctem TemmocHaOXEHHUSI MOXKET HMPOM3BOAUTHCS C YYETOM YTEUEK U3 TEIJIOBOM
CEeTH U CUCTEM TEIUIONOTPEOICHHS, @ TAK)KE TEIUIOBBIX MOTEPh B TPYOOIPOBOJIaX TETJIOBOM CETH.

Pacyer TeruioBBIX mOTEph BemeTCs JUOO MO HOPMATUBHBIM MOTEpsAM, JHOO IO
(haKTUYECKOMY COCTOSTHUIO U30JIALIUU.

Pacuetsr ZuluThermo MoryTt paboTaTh Kak B TECHOH MHTETpAIlUU C TeOMH(OPMAITMOHHON
cuctemoit (B Bume wmonyns pacmmpenuss [MIC), Tak m B BuUIE OTIEIBHON OMOIMOTEKH
KOMIIOHEHTOB, KOTOPbIE TIO3BOJISAIOT BBIIOJIHATH PACU€Thl U3 MPUIIOKEHUI 110JIb30BaTENEH.

Cocras 3agau:

- ITocTpoeHue pacueTHOM MOJIENN TEIIOBOM CETH

- [TacniopTu3zanust 0OHEKTOB CETH

- Hananounslil pacyeT TenioBoil ceTu

— [ToBepouHBIil pacyeT TEIUIOBOH ceTu

— KoHcTpyKkTOpCKHii pacyeT TEemIoBOU CEeTH

— Pacuer TpeOyemoii TemnepaTypsl Ha UCTOYHUKE

— KomMmyTannonssie 3anauu

— [locTpoenue nbe3oMeTpuyeCcKoro rpapuka

— Pacuer HOpMaTHUBHBIX OTEPH TEIUIA YEPE3 U3OIIALUIO.



1. I'paduyeckoe npeacraBiaeHne 00beKTOB CUCTEMbI TEIVIOCHAOKEHUS
C NPHUBA3KOHN K TOmorpaguyeckoil 0CHOBe MOCeJeHHs, TOPOJCKOI0 OKpyra M ¢
MOJIHBIM TOIOJIOTHYECKUM ONMCAHUEM CBA3HOCTH 00bEKTOB

OOHUHCK — TOpOA O0JACTHOTO 3Ha4YeHHs Ha ceBepe Kamyxckod o0macTu, NepBBIi
Haykorpaa Poccun. O6pazyer ropojackoit okpyr ropon O6HuHCK. Pacnonoxen Ha CpeaHepyccKoi
BO3BBINIEHHOCTH, Ha peke [IporBe (mputok Oxu), B 25 KM K [Oro-3zamaay oT rpaHuibl Hooi
Mockssl 1o Kanmyxckomy A130 mocce u 38 km o Kuesckomy mocce M3, B 80 km ot MKA/I, B 68
KM K ceBepo-BocTOoKy oT Kamyrm. Bropoit mo nHacenenuro ropon Kamyxckod obiactu, mocie
Kanyru.

UucneHnHocts noctostHHOro Hacenenus Ha 2024 ron 132477 ven.

Pa30buBKa 0OBEKTOB O TEPPUTOPUATBHOMY AelieHn 0 B «ZuluGISy» mpoucxoaut Ha OCHOBE
JAaHHBIX YTBEPXKJIEHHOTO TE€HEPAJBHOr0 IUIaHA M KapTe TeppUTOpUaibHOro miaaHupoBaHus. llo
MaTepuaiaM 3THX JaHHBIX, B JIEKTPOHHON MOJENIN OOBEKTHI TEINIOCHA0KEHHSI MOXKHO Pa3JIeJIUTh HA
30HBI JEHCTBUS aJMUHUCTPATUBHOTO WM TEPPUTOPHAIILHOTO JEJICHUS, B PaMKaX CYIIECTBYIOIIETO
MOJIO’KEHHUS U MEPCIeKTUBHOTO Pa3BUTUA ropoja, nocenenus. Pa3douBka 0ObEKTOB BBIMOJIHEHA 110
HACEJIEHHBIM ITYHKTaM T'OPOACKOT0 OKpYTa.

DNeKTpOHHAsh MOJETb CXEeMbI TerocHadxkeHus r. Open pa3paboTaHa C HCIONIb30BAaHHEM
«ZuluGIS» m mnporpamMHo-pacueTHOro Komruiekca «ZuluThermo Bepcust 2021» (manee -
«ZuluThermo 2021»). DiekTpoHHas] MOJECIb BHITIOJTHEHA C YYETOM MPHUBS3KH K TOMOTpapuIecKoi
OCHOBE W CXEME pAacIOJIOKEHUsI WHXKEHEpHbIX KoMmMmyHukanuid. [laker ZuluThermo 2021.
MO3BOJIIET CO3/1aTh PACYETHYI0 MaTeMAaTUYECKYIO0 MOJEINb CETH, BBIMOJIHUTH NAaCHOPTU3ALUIO CETH,
U Ha OCHOBE CO3JaHHOM Mojenu pemaTb WHGOPMALMOHHBIE 3aJayd, 3ajadyd TOIMOJIOTHYECKOTIO
aHaJIn3a, ¥ BBINOJHATh Pa3jU4HbIe TEIJIOTUAPABIMYECKHE pacyeThl. PacueTy moasexar Takxke U
TYIUKOBBIE U KOJIBIEBBIE TEIJIOBBIE CETH, B TOM YHCJIE C MTOBBICUTEIbHBIMA HACOCHBIMU CTAHLIMSIMHU
U JIPOCCETUPYIOIUMH YCTPOWCTBAMH, padOTaIOIINE OT OJJHOT'O WJIM HECKOJIBKMX HCTOUHUKOB.

B kadectBe HCXOoAHOro Marepuana Jid TO3UIMOHUPOBAHUS OOBEKTOB CHCTEMBI
TEIUIOCHA0KEHUsI Ha KapTe TOpOJICKOrO OKpyra ObLIM HCIOJIb30BAaHBl CXEMbl TEIJIOBBIX CETEH
HUCTOYHHUKOB Teria. OCHOBOM CEMaHTHYECKUX JIaHHBIX 00 O0OBEKTaX CUCTEMBI TEIJIOCHAOKEHUS
ObLIM 0a3bl AaHHBIX O MPUCOECIUHEHHBIM Harpy3kaMm MoTpeOuTenel M UX BHAAM, (PaKTUYECKUM
TEeMIEpaTypHbIM rpadukaM, a Takxke HHOOPMAIIUS IO yYaCTKaM TEIUIOBBIX CETEH, JaHHbIE IO BUAM
MNPOKIAJAKU M TUIAM HNPHUMEHSEMBIX TEIUIOM3OJISIIIUOHHBIX KOHCTPYKLUHM, CPOKH HKCILTyaTalluu
TEIUIOBBIX CeTel, HWCTOYHUKaM, morpedurtensM. [lomHoTa 3amonHeHuss 0a3bl JaHHBIX IO
mapaMeTpaM 3aBHCela OT HalW4Msl MCXOJHBIX JaHHBIX. Takum oOpa3oMm, B pe3yibTare
BBITIOJTHEHUS JAHHOTO dTana padoT Oblia CO3aHa KapTa rOpOJICKOT0 OKPYTa, BHIMOTHEHA MPUBS3KA
BCEX OOBEKTOB CHCTEMbI TEIJIOCHA0XKEHUS (MCTOYHMKH TEIJIOBOM JHEPruu, TEIJIOBbIE KaMephl,
yuactku TeroBbix cetet, LTI, moTpedurenn) k kapte u chopmupoBaHa 6a3a JaHHBIX 110 OOBEKTaM.
B cxeMy TeriocHa0eHuUsl BKIIOYEHBI BCE MarucTpajbHbIE TEIJIOBBIE CETH J0 TEIJIOBBIX KaMep Ha
MarucTpajbHbIX TEIJIOBBIX CETAX M JO OTBETBIIEHUS Ha pACIpeAeTUTENbHbIX (KBapTalbHbIX)
TEIUIOBBIX CeTsAX. Takke BKIIOUEHO OMHMCAHHUE PACIpeNeIUTENbHBIX (KBapTajlbHBIX) TEIJIOBBIX
ceTell 10 KOHEUHbIX OTPEeOUTENEH.

B pesynbTaTte BHIMOIHEHHs] JAHHOTO 3Tara padoT Oblia co3aHa THApPABIMYECKas MOJIENb
CHCTEMBI TEINIOCHA0KEHUS, OTPAXKAIOIIasi CYIIECTBYIOLIEE MOJIOKEHHE CUCTEMbI TEIUIOCHA0KEHUS
ropojackoro okpyra. I'padudeckoe mpencraBlieHHE OOBEKTOB TETUIOCHAOXKEHHS C TPUBA3KOH K
Tornorpaduyeckoil 0CHOBE rOPOJICKOr0 OKpyTa, IPEICTaBICHO Ha pUCYHKeE 1.
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Pucynok 1- IlpeacraBiieHue ropoaa Ha Tonorpaguyeckoii o0CHOBe

2. IMacnopTu3anms o6pekToB CUCTEMbI TEeIJIOCHAOKeHU S

Kaxxapiii neMeHT cXeMbl UMeeT MacmopTHoe omucanue. [lacmopT coaepuT moapoOHYIO
uH(popMaIrio 00 ITeMEeHTe B 3aBUCUMOCTH OT €r0 THUIIA.

[TacopTuzanus OOBEKTOB CHCTEMBl TEIJIOCHAOXKEHUS OCYIIECTBISUIaCh Ha  OCHOBE
MIPEIOCTABICHHBIX HCXOAHBIX U PACUETHBIX JAHHBIX.

[MacopTuzanus HeoOXoaMMa JUIsI JUCTIETYEPU3ALNUUA OOBEKTOB TEIJIOCHAOKEHUS M €e
CTPYKTYPUPOBaAHUS B O0IIIEH 1IETIOYKE, 3 UMEHHO:

JI71s1 ICTOYHUKOB TEIJIOBOM SHEPTHU:

- HOMEpP UCTOYHUKA,

- reojie3nuecKas OTMETKa, M;

— pacdeTHas Temmneparypa B nojaroiieMm Tpyoomnposoe, °C;

- pacdeTHasi Temmneparypa Xon0aHo0# Bobl, °C;

- pacdeTHas TeMreparypa Hapy>KHOro Bo3zayxa, °C;

- pacyeTHBIN pacrojiaraeMblil HAOp Ha BBIXOJE U3 UCTOYHUKA, M;

- pacueTHBII Harmop B 00paTHOM TPYOOIIPOBO/IE HA UCTOYHUKE, M;

- pexuM pabOThl UCTOUHUKA;

— MaKCHUMAaJILHBIA pacxoa Ha MOAIUTKY, T/4.
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Pucynok 2— IlacnopTusanust oo0bexkta Ucrounuk

Jlns moTpebuTenelt TeNI0BOM SHEPTUHU:

- HaUMEHOBAHHE y3J1a;
- reojie3udeckas OTMETKA, M;

— BBICOTA 3[]aHUS TIOTPEOUTENS, M

- HOMCP CXEMBI IMTOAKIIOYCHUA HOTpe6I/ITeJ'I$[;

- pacueTHasi TeMII. CEeT. BOJbI Ha BXojie B noTpeo.,°C
— pacueTHas Harpy3ka Ha oToruieHue, ['kan/4;

- pacueTHas Harpy3ka Ha BeHTHJISIHI0, [ kan/4;

— pacuetHas Harpy3ka Ha ' BC, ['kan/4;

- pacuetHas Temn. Boabl Ha Bxone B CO,°C;

- pacdeTHas TemI. Bojbl Ha Beixoje u3 CO,°C;
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Pucynoxk 3— Ilacnoprusanus oobexra Ilorpedunresn

JI1s1 y4aCTKOB TEIUIOBOM CETH:

— BHYTPEHHUH JMAMETP MOIAIOIIETO U 0OPaTHOTO TPYOOIIPOBOIOB, M;

- IIEpPOX0BAaTOCTh MOJIAOIIETO U 00PaTHOTO TPYOOIIPOBOIOB, MM;

— KO3 (UIIMEHT MECTHOTO COMPOTHBICHHUS TMOJAIOIIET0O W O0paTHOTO

TpyOOTIpOBOI0B. JJ1st mOTpeduTeneit TETIOBON YHEPTUH:

- BbBICOTA 3aHUA HOTpe6I/ITeJ'I$[ (MHHHMaJ'ILHLIﬁ CTaTUYECKHUM Har[op), M;

- HOMCEDP CXEMBI IMOAKITIOYCHUA HOTpe6I/ITeJ'I${;

- pacuCTHad TCIJIOBAs HArpy3ka CUCTCM TCHJ'IOHOTpC6JICHI/I}I;

- KOB(I)(i)I/H_II/ICHT HU3MCHCHUA pacXoda Ha CHUCTEMY OTOIJICHUA,

BEHTWIAIIMA U 3aKpbIThIe cuctembl [ BC;

CUCTEMY

- KOA(QPHUIHMEHT U3MEHEHHSI pacXxo/ia Ha OTKPBITHII Bo1opa30op.
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[Tonb30BarenbcKue nNapaMeTpbl MOTYT OBITh Pa3HBIX THUIIOB:

. JnvHHoe 1enoe
. Kopotkoe nenoe
. CtpoxoBoe

. BemecTtsennoe

. Jlornueckoe

. Jara u Bpems

. JITUHHBINA TEKCT
. BLOB

B cymectByrommx 6asax gaHHbIX «ZuluGIS» mpemycMaTpuBaloTCs CTaHIapTHBIC
XapaKTEPUCTHUKH IO MPUBEICHHBIM BBIIIIE TUIIaM 00BEKTOB CUCTEMBI TEIIIIOCHA0KEHHUS.

CocraB nH(pOpMAIMK O KAKAOMY TUITy OOBEKTOB HOCHUT KaK MH(POPMATUBHBIA XapakTep
(Hampumep: U1 UCTOYHUKOB - HAMMEHOBAaHUE MPEANPUATUS, HAUMEHOBaHHE HCTOYHUKA, IS
notpebuTeneil - agpec ysiaa BBOJA, HAMMEHOBAHME y3/1a BBOJA U T.J.), TAK U HEOOXOIUMBIN ISt
(YHKLMOHUPOBAHUS PacUETHON Mojenu (Hampumep: A UCTOYHMKOB - Ieojie3MuecKkasl OTMETKa,
pacueTHas TeMmIiepaTrypa B IOJarolleM TpyOolpoBOje, pacyeTHas TeMIepaTypa XOJOJHOW BOJBI).
[TonHoTa 3amonHeHHs 0a3bl JaHHBIX IO MapaMeTpaM 3aBUCUT OT HAJIWYMs MCXOJAHBIX JaHHBIX,
IIPEIOCTABJICHHBIX 3aKa3YMKOM U OMNPOIICHHBIMH CYOBEKTaMH CHCTEMbBl TEIUIOCHAOKEHUS
HACEJICHHOTO ITyHKTA.

[Ipu xenaHuyM MONB30BATENs, B CYHIECTBYIOIINE Oa3bl JaHHBIX MO OOBEKTAM CETH MOXKHO
N00aBHUTH JOTTOTHUTEIBHBIE OIS,

3. IMacnoprusanus " onucaHue pacyeTHbIX eIUHHUIL
TEPPUTOPHAIBHOIO JIeJIeHUS], BKJII0Yasi AIMUHUCTPATUBHOE

Paz0uBka 0OBEKTOB MO TeppUTOpHATBHOMY JAeieHHuto B «ZuluGIS 2021» mpoucxoaut Ha
OCHOBE JIAHHBIX YTBEP:KJICHHOTO N'€HEPAJIBLHOrO IJIaHa U KapTe TEPPUTOPHAIBHOIO IJIAHUPOBAHUS.
[To marepuanam STUX JaHHBIX, B JJIEKTPOHHOH MOJAENU OOBEKTHl TEIJIOCHAOKEHHUS] MOXKHO
pa3enuTh Ha 30HBI ACMCTBUSI aJIMUHUCTPATUBHOIO WM TEPPUTOPUAIBLHOTO JAEJCHHS, B paMKax
CYIIECTBYIOIIETO MOJIOXKEHUSI U IEPCIIEKTUBHOTO Pa3BUTHUS TOPOJa, TOCEIEHUS U T.1.

Ilepen 3arpy3koil ciosi B KapTy CeMEHCTBO (ailyioB €l0s YK€ JOJDKHO CYIIECTBOBAaTh Ha
JIMCKE, T.€. CIION JIOJKHBI OBITh NPEIBAPUTEIBHO CO3AHBI.

B kapTy M0OXHO 100aBUTB:

- BekTopHBIii ClI0#, pacTpOBBIA 0OBEKT, TPYIITY PACTPOBBIX OOBEKTOB.

— Crou ¢ cepBepoB, nogepxkuBatomux crenuduxanuo WMS (WebMapService).

— PactpoBslit daiin (popmat *.bmp;*.pex;*.tif;*.gif;*.jpg);

— PactpoBbie 06bexTsl iporpamm OziExplorer u MapInfo.

Pexxum monyuyeHuss uHPOpMAUMU HCMIONB3YEeTCS Ui IMPOCMOTPA CEMaHTUYECKOU
uH(popMaluu o oovekTam ciiosi. C MOMOIIIBIO 3aIIPOCOB MOXKHO:

— MIPOU3BECTH BBHIOOPKY TaHHBIX U3 0a3bl B COOTBETCTBHUH C 331aHHBIMHU YCIIOBUSIMH;

— 3aHECTH OJIMHAKOBBIE JAHHBIE OJTHOBPEMEHHO JJIs TPYIIbI OOBEKTOB;

— IIPOU3BOJUTh KONMMPOBAaHWE JAHHBIX M3 OJHOIO MOJs B APYroe JUisl TPYIIIBI
00BEKTOB.

Taxoke Be1OOpKa manHbIX B «ZuluGIS 2021» Bo3MOXKHA IO YCIOBHIO:

— HaunmenoBanue morpedutens (aapec)
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— HanmenoBanue KoTenbHON

- Howmep kotenbHOM

- OO6cyxuBaromasi OpraHu3aIys

- Kozp! y3110B oKIII0UEHUS TOTpeOuTeNnen

— [To nr060My MO0, BHECEHHOMY B 0a3y TaHHBIX (TeMIleparypa, JaBlIeHUE U T.I1.).

4. I'mapaBianyeckuii pacyeTr TeIUIOBBIX ceTeld Ji000W CTemeHu
3aK0JbIOBAHHOCTH, B TOM 4YHCJIe THAPAaBJIMYECKHIl pacyeT NPH COBMECTHOMH
padoTe HeCKOJIbKNX HCTOYHUKOB TEIJIOBOM YJHEPrUU HA eIMHYI0 TeIJIOBYIO CETh

TennoruapaBiuueckuii  pacyeT MOporpaMMHoO-pacdeTHoro  komiuiekca ZuluThermo
BKJIFOYaeT B ceOs TOJHBIH HAa00p (YHKIHMOHAIBHBIX KOMIIOHCHTOB M COOTBETCTBYIOIIHE WM
nH(pOpMAIIMOHHBIE CTPYKTYphl 0a3bl JaHHBIX, HEOOXOAMMBIX JIJISi THUAPABIMYECKOrO pacuera u
MOJIETIUPOBAHHUS TEIJIOBBIX CETEM.

PazmepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEHM, CTEIEHb MX 3aKOJbLIOBAHHOCTH, & TAKKE
KOJIMYECTBO TEIUIOMCTOYHHUKOB, pA0OTAIOIIMX Ha OOIIYIO CETh - HE OTPAHUYCHBI.

ITocne co3maHus pacyeTHOM MaTeMaTHYECKOM Mojenu ceTd | (opMupoBaHUs
MAcHOPTU3ALUU KaKIO0T0 0O0BEKTA CETH, B MOTYUYUBIICHCS IEKTPOHHON MOJENU MOCEICHHSI MOTYT
BBITIOJHATHCS PA3JIMYHbIC TEIIIOTUAPABINYECKUE PACUETHI.

Pacyer cucrem TemnocHaOXKEeHHs] MOKET MPOU3BOJIUTHCSA C YUETOM YTE€UeK U3 TEILIOBOU
CETH M CHCTEM TEIUIONOTPEOJICHUs, a TAKXKE TEIIOBBIX MOTEPh B TPYOOIPOBOAAX TEIUIOBOU CETH.
Pacyer TemiaoBBIX MOTEPh BENETCS JIMOO IO HOPMATHUBHBIM IOTEPsM, JHOO MO (HaKTHUECKOMY
COCTOSIHUIO M30JISAIIHH.

Pesynbrathl pacyeToB MOTYT OBITH dKCIIOPTHpPOBaHb B MS Excel, HarnsaHO mpencTaBieHbl
C TOMOIIBIO TEMaTHYEeCKOW pacKpacku W The3oMeTpuuecknx TrpadukoB. Kaprorpaduyeckuit
MaTepuai 1 cxeMma TEIJIOBBIX ceTel MOKeT ObITh 0OpopMIleHa B BUJE TOKYMEHTA C UCTIOIb30BAHUEM
MakeTa mevaTH.

B Hactosmee Bpems B coctaB pacueroB [IPK Zulu Thermo Bxomutr 6 THIOB
TUPABIMYECKOTO pacyera:

— HAJIaJIOYHBIN pacyer;

- ITIOBEPOYHBIN PACUET;

- KOHCTPYKTOPCKHH pacyeT;

- pacdeTt TemneparypHoro rpaduka;

- pacyeT HaJIe)KHOCTH;

- pacyeT HOPMATUBHBIX MOTEPH TEIJIA YEPE3 U3OJIALIUIO.

5. MogenupoBanue BcexX BHMIOB IEPEKJIIYEHHH, OCYIIECTBJsAIEMbIX B
TEIVIOBBIX CETAX, B TOM YHCJe MEePeKJIIYeHUH TeIUIOBbIX HArpy30K MesKAy
HCTOYHUKAMHU TEIIOBOM IHEPIUH

[Iporpammuoe o6ecnieuenue [1PK ZuluThermo no3Bossier npoBoguTh MOJEIUPOBAHHUE BCEX
BHJIOB MEPEKIIOUCHU B «THUIPABINYECKON Monenn» ceTh. CyTh 3aKIF0YaeTCsl B aBTOMAaTUYECKOM
OTCJICKUBAHUH MIPOTPaAMMOM COCTOSIHUSI 3alIOPHOPETYIUPYIOIIEH apMaTypbl U HACOCHBIX arperaTtoB
B 0a3e JaHHBIX OMHCAHUS TEIJIOBOU ceTu. JItoboe mepekoyeHre Ha CXeMe TeIUIOBOM CETH BJICUET
3a co00il aBTOMATHUYECKOE BBHIMIOJHEHHE THIPABIMYECKOTO pacueTa, U, TAKUM 00pa3oM, B JOOOH
MOMEHT BpPEMEHH II0JIb30BaTeNIb BUJIUT TOT THUAPABIWYECKUM PEKUM, KOTOPBI COOTBETCTBYET
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TEKyLEMY COCTOSIHMIO BCE€l COBOKYNHOCTU 3allOpPHO-PEryJIUpYIOIIEeH apMaTypbl M HACOCHBIX
arperaTtoB Ha CXeMe TEIIOBOU CeTH.

[epextoueHuss MOTYT OBITh KaK OJIMHOYHBIMH, TaK M TPYIIIOBBIMH, JJIS JIFOO0H BHIOpaHHOMN
(TIOMEYEeHHOI) COBOKYITHOCTH NEPEKIIOYAEMbIX 3JIEMEHTOB.

JUIs HAacoCHBIX arperaroB M UX TIpynn B MOJEIU JOCTYIIHBI HECKOJIBKO BHUJIOB
MEePEKITFOYEHUM

- BKJIFOUEHHE/BBIKIIIOUEHHE;

- JPOCCENUPOBAHUE;

- M3MEHEHHE 4aCTOThl BPALLIEHUs IPUBO/A.

3aaBUKKH THIIA «IPOCCEIBY», TOMUMO JIBYX KpAailHHX COCTOSIHUHM (OTKPBITA/3aKpPbITa), MOT'YT
UMETh NPOMEKYTOUHOE COCTOSIHUE «IIPHXKaTay, OINpeAesseMoe B JIMOO B IPOLEHTaX OTKPBITHA
KJlanaHa, Jinbo B yucie o00poToB IITOKA. [Ipu 3TOM cOCTOSHUM 3aJBUYKKA MOJAEIUPYETCS] CBOMM
TUIPABIMYECKUM COMPOTUBIIEHUEM, PACCYMTAHHBIM 110 TACIIOPTHOM XapaKTEpPUCTUKE KJlallaHa.

ITpu 11000M NEPEeKTIOYEHNH HACOCHBIX arperaroB B HACOCHOM CTaHLIMU WJIM HAa MCTOYHUKE
ABTOMATHUYECKU IE€PECUUTHIBACTCS CyMMapHash pacXxOJHO-HANOpHas XapaKTepUCTUKAa BCeH
COBOKYITHOCTH Pa0OTaIOIIUX HACOCOB.

JU1s perysisTopoB JaBJIEHUS M pacxo/ia MEePEeKII0YCHUEM SIBIICTCSI H3MEHEHHE YCTaBKH.

Jliig notpeduTeneil NepekIoYeHUEM ABIIETCS JIH000€ U3 CIEIYIOIUX 1eHCTBUM!

— BKJTIOYCHHE/OTKIIIOYCHNE OHOTO MIT HECKOJIBKUX BHJIOB TETUIOBON HATPY3KH;

— OTpaHUYEHUE OJHOTO WM HECKOJIBKUX BHUJIOB TEIJIOBOW HArpy3KU;

— M3MEHEHUE TEMIIEPATypHOro rpaduka Wi YAEIbHBIX PacXo/0B TEIIOHOCUTENS IO
BUJIAM TEIJIOBOM HArpy3KH.

[IpenycmoTpeHa reHepanus CHELHAIbHBIX OTYETOB 00 OTKIIIOYEHHBIX/BKIIOYEHHBIX
abOHEeHTaX M y4yacTKaX TEIIOBON CETH, COCTOSIHUE KOTOPBIX U3MEHUIIOCHh B Pe3yJIbTaTe MOCIEIHEro
IIPOU3BENECHHOIO0 €JUHUYHOIO WM T'PYNIIOBOIO MEPEKIIOUEHUS. OTH OTYETHI MOTYT COAEpPXkKaTh
m00yro nHpopmannio 00 3TUX 00BEKTaX, COJAEPKAIIYIOCS B 0a3e NaHHBIX.

Pexxum ruapaBindyeckoro MOJAETUPOBAaHUS MO3BOJIAET ONEPATHBHO IOJIy4yaTh OTBETHI HA
BOIPOCHI 10 Ty «YT0 OyAeT, eciu...?» DTO AaeT BOZMOXKHOCTh U30€KaTh OMMUOOYHBIX JEHCTBUN
IIPU PETYJIMPOBAHUM PEKHUMA U TIEPEKIIIOUEHUSX HA pEeabHOM TEIIOBOM CETH.

[Toxcucrema THAPABINYECKUX PACUETOB MO3BOJIIET MOJIETUPOBATH IPOU3BOJIbHBIE PEKUMBI,
B TOM YHCJE aBapUilHble M MEPCIEKTHBHBIC. [ MApaBIMYECKOE MOACIMPOBAHHUE NPEAIOJIAraeT
BHECEHUE B MOJEIb KaKHUX-TO M3MEHEHUH C LIEJbI0 BOCIPOU3BENEHUS PEXKHMMHBIX MOCIEACTBUN
TUX M3MEHEHMH, KOTOpbIE HCKa)XKalOT pPEaJbHbIE JaHHBIE, ONMCBIBAIOIINE SKCILTyaTUPYEMYIO
TEIUIOBYIO CETh B €€ TEKYILIEM COCTOSTHUMU.

[loxcucrema THIPABIMYECKUX PACUETOB COJEPKUT CHEIUAIbHBI HHCTPYMEHTapHii,
MO3BOJISIOIININ JJIs 1eJIeld MOIeTIMPOBaHUS CO3/1aBaTh U aIMUHUCTPUPOBATH CIIELIUaIbHbIE

«MOJieNIbHbIe» 0a3bl — HAOOPHI JAaHHBIX, KIIOHUPYEMbIX M3 OCHOBHOH (KOHTPOJIbHOI) 0a3bl
JAHHBIX ONMCAHMSI TEIUIOBOM CEeTH, Ha KOTOPBIX NPEIyCMaTpPUBAETCS MPOU3BEACHUE JIIOOBIX
MaHMITYJISUI 0e3 prcka UCKa3UTh WM MOBPEIUTh KOHTPOJIbHYIO 0a3y. /laHHBII MeXaHU3M Takke
o0ecreynBaeT BO3MOXKHOCTb OCYIIECTBJICHUS CPaBHHUTEIBHOIO aHAIM3a Pa3IMYHBIX PEXKUMOB
paboThl TEIUIOBOW CETH, peaM30BaHHBIX B MOJEIBHBIX 0a3ax, Mexay coOoil. B wuactHOCTH,
HarJsIIHBIM aHAJTUTHYECKUM MHCTPYMEHTOM SIBJISIETCS CPAaBHUTENILHBINA TbE30METPUUYECKUN TpaduK,
Ha KOTOPOM IPUBOASATCSA U3MEHEHHs THAPABIMUYECKOIO PeXNUMa, IIPOU30LIEIINE B PE3yJIbTaTe TeX
WIN UHBIX MaHUIYJISLUH.
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6. Pacuer 0ajJaHCOB TEIUIOBOW 3HEPrvMH IO MCTOYHMKAM TeIJIOBOW
JHEPrUM U MO0 TEPPUTOPHATBLHOMY MPUHAKY

Pacyer OamaHCOB TEIUIOBOM SHEPrUM MO HCTOYHUKAM B MOJCIM TEIUIOBBIX CeTei
OpPTaHW30BaH IO MPUHIIUITY MPHUBSI3KH MCTOYHHUKA TEIIOCHAOKEHUS K KOHKPETHOMY HAaCcEeICHHOMY
NyHKTY. B pe3ynbrare moirydaercsi pacueT OaJaHCOB TEILIOBOW SHEPTrHUU MO MCTOYHHUKAM TEIia U
10 TEPPUTOPHAIIBHOMY TpPH3HAKy. ballaHCBl TEIMJIOBOW HEPTrUW 10 HMCTOYHHKAM IPHUBEICHBI B
I'nage 4.

7. Pacyer morepsr TemjioBOM 3HEPruu 4epe3 M30JALUI0 U C YyTEUKAMH
TEIVIOHOCHUTEJIS

Pacuer motepp TEmIOBOH SHEPrHU Yepe3 HM30JALUIO B CYIIECTBYIOIIMX TEIUIOBBIX CETAX
BBINOJIHEH B IPOrpaMMHOM KomIuiekce Zulu. Llenpro pacuera siBisieTcst onpeneneHne (pakTuaecKux
TEIUIOBBIX NOTEPh uepe3 H30JALUI0 TPyOOnpoBOAOB. TeIIOBBIE MOTEPU MOTYT ONPEAENATHCS
CYMMapHO 3a TOJ U C pa30uBKOil mo mecsmaM. IIpocMOTpeTh pe3ynbTaThl pacueTa MOXKHO Kak
CyMMapHO IO BCEH TEIUIOBOM CETH, TaK M II0 KAXKJIOMY OTIEIBHO B3ATOMY MCTOYHMKY TEILJIOBOU
SHEPTHH M KAXKIOMY HEeHTpalbHOMY TersioBoMy myHKTY (L[TII). Pacuer moxer OBITH BBITIONHEH C
y4EeTOM MOIPAaBOYHBIX KOI((PHUIMEHTOB HA HOPMBI TEILUIOBBIX TTOTEPb.

OmnpeneneHne  HOPMUPYEMBIX — OKCIUIYaTAalMOHHBIX  YacOBBIX  TEIUIOBBIX  IOTEPb
NPOMU3BOAUTCS Ha OCHOBAaHMM JIAHHBIX O KOHCTPYKTHBHBIX XapaKTEPHUCTHKAX BCEX YYaCTKOB
TETJIOBOM CeTH (THIIE MPOKJIA/IKH, BU/IE TEIUIOBOW M30JIAIMH, AUAMETPE U JUTMHE TPYOOIIPOBOIOB U
T.II.) TIPU CPEAHETOIOBBIX YCIOBUSAX PAOOTHI TCIUIOBOM CETH WUCXOMSl U3 HOPM TEIUIOBBIX TOTEPb.
[logpoOHass MeToAWKa pacdeTa TEMJIOBBIX MOTEPh Yepe3 M3OJALUI0 M C Y4eTOM yTedeK
TEIJIOHOCUTEIIS OlKcaHa B pykoBoJicTBe K «Zulu Thermo 2021».

8. Pacuer moka3saresieil Ha1e;KHOCTH TEIIOCHAOKEeHUHA

Llenpto pacuera SBISIETCS OIGHKA CIIOCOOHOCTH JEUCTBYIOIIMX M MPOEKTUPYEMBIX
TEIUIOBBIX CeTe HaJeKHO obOecredynBaTh B TEUYEHHE 3aJaHHOTO BPEMEHU TpeOyeMble PEeKHUMBI,
nmapamMeTpbl M KadeCTBO TEIJIOCHAOKEHMsI KaKJO0ro TMOTpeOuTensi, a Takke O0O0OOCHOBaHUE
HEOOXOAUMOCTH ¥ TPOBEPKH SPGEKTUBHOCTH peau3alid  MEPONPHUATUMA, TOBBIIIAIOITUX
HaJIe)KHOCTb TEIUIOCHAOKEHUSI OTpedUTeel TEerI0BON SHEPTUH.

OreHKa HaJEKHOCTH TEIJIOBBIX CETEH OCYIIEeCTBISETCS 10 pe3yjbTaTaM CpaBHEHUS
pacyeTHBIX 3HAYEHWW TIOKazareleld HaJAS)KHOCTH C HOPMUPOBAHHBIMH 3HAYCHUSIMU OTHX
MOKa3aTelIe B COOTBETCTBUH C IojoxkeHusaMH 11. 6.28 CHull 41-02-2003.

O6ocHOBaHME HEOOXOJUMOCTH peATHU3ANA MEPONPUITUN, TMOBBIMIAIONUX HAICKHOCTh
TEIUIOCHAOXKEHUsT TOTpeOuTeNei TEeIUIOBOM OHEPruM, OCYIIECTBISETCS 1O  pe3yibTaraMm
KaueCTBEHHOT'0 aHAJIN3a MOJYYEHHbBIX YACIEHHBIX 3HAaUCHU.

[IpoBepka »ddexkTUBHOCTH peamu3aluil MEPONPHUATHMA, TOBBIIAIONUX HAJASKHOCTh
TETJIOCHAOKEeHUsI TTOTpeOnTENeH, OCYIIECTBISETCS MMyTeM CPaBHEHHUS MCXOIHBIX (ITOJYYEHHBIX JI0
peanu3anyy) 3HAYCHHWHN TOKaszaTesied HaJIeKHOCTH, C PAaCUETHBIMU 3HAYCHHUSIMHU, TOJYYCHHBIMH
MocJie peanu3anuu (MOACIUPOBAHUS PEATH3AIINN) ITUX MEPOTIPHUITHH.

Pesynpratel  pacueToB  TOKa3aTeneld — HAAEKHOCTH  TEIUIOCHAOKEHUS  CHUCTEMBI
teriocHaOxkeHuss 1. OOHuHCKa mnpenactaBieHsl B ImaBe 11 «OmeHka  HaJgeKHOCTH
TEILUIOCHAOKEHUS.
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9. I'pynnoBbie H3MeHEHHUs] XAPAKTEPUCTHK O0bEKTOB (Y4ACTKOB
TEeIJIOBBIX ceTeil, MoTpedWTeNell) MO 3aJaHHLIM KPUTEPHAM C LeJbI0
MO/IeJIUPOBAHUSA Pa3IHMYHBIX NnepCcrneKTHBHBIX BAPHAHTOB cxeM

TEIJIOCHAOKEHUSHA

['pymnmoBbie U3MEHEHUs XapaKTEPUCTUK OOBEKTOB MPUMEHUMBI IS PA3IUYHBIX IeNed U
3aa4 TUAPABINYECKOIO0 MOJEIUPOBAHHUSA, OJHAKO €ro OCHOBHOE MpeHa3HAUCHHE - KaMOpOBKa
pacyeTHOW THPABINYCCKON MOJIEIN TEIJIOBOW ceTH. TpyOOmpoBOJbI PEaIbHOM TEIIOBOW CETH
BCerzga MMEIT (U3MYECKHUE XapaKTepUCTUKU, OTJIMYAIONIMecs OT TMPOEKTHBIX, B CHIY
MPOUCXOSAIINX BO BpEMEHU U3MEHEHUN - KOPPO3UU U BBIMAJCHUS OTJIOKEHUN, OTpa)Karoluxcs Ha
M3MEHEHUHU 3KBUBAJIEHTHOMN LIEPOXOBATOCTH U YMEHBIICHUU BHYTPEHHETO IUAMETpa BCIIECJICTBUE
3apactanusi. OueBUIHO, YTO ATH U3MEHEHUS BIMSIIOT Ha TUAPABINYECKUE COIPOTUBIICHUS YYaCTKOB
TpyOONpoOBOJOB, W B MacmTabaXx CeTH B IIEJIOM STO MPHUBOAWT K BeChbMa 3HAYUTEIHEHBIM
PacXOXkKIECHUSAM PE3yJIbTaTOB T'HJIPABINYECKOTO pacuera Mo «IIPOEKTHBIM» 3HAYEHUSIM C PEaJIbHbIM
TUIPABIMYECKUM DPEKUMOM, HAONMIOaeMbIM B OJKCIUTyaTHpyemoW TermioBoii cetu. C apyroi
CTOPOHBI, WU3MEpPUThH JIEHCTBUTENIbHbIE 3HAYEHUS IIEPOXOBATOCTEW U BHYTPEHHUX TUAMETPOB
Y4acTKOB JICUCTBYIOIICH TEIUIOBOM CETH HE MPEICTaBISIeTCS BO3MOXKHBIM, IIOCKOJIBKY 3TO
noTpeboBago Obl MACCOBOTO BCKPHITHS TPYOOIIPOBOIOB, YTO BPS JIU PEATU3YEMO.

Jnist pa3paboTKy U aHaJM3a CIIEHAPHUEB MEPCIIEKTUBHOTO Pa3BUTHSI TEIUIOBBIX CETEH, CHCTEM
LEHTPaJIN30BaHHOIO TEIUIOCHAOXKEHHUs, B DSJEKTPOHHYIO MOJENlb Obljla BHECEHa HCXOJHas
uH(popMalus MO MEePCHEKTUBHBIM O0BEKTaM, HAMEYAaEMbIM K CTPOMUTENLCTBY, MO KaXJIOMY 3TaIy
CXEeMbl TeIUIOCHAOKeHUsl. AKTHUBH3AIMEH MOJYNsl «KOHCTPYKTOPCKMH pacueT» MporpaMMHO-
pacuerHoro komriekca «ZuluGIS 2021» Obliu onpeneneHsl AUaMeTpbl TPyOOIIPOBOIOB TEIIOBOM
CETH IIPHU NPOIYCKE PACUETHOTO PacXoa TEIIIOHOCUTEIIS.

[To xaxmoMy MepcrneKTUBHOMY OOBEKTY C MPUMEHEHUEM MOJYJs «HANaJAO4YHBIA pacueT»
porpaMMHO-pacuyeTHOro komrekca «ZuluGIS 2021» BbIMONHEH THAPABIMYECKUNH pacyér
TEIJIOBBIX CETeH M JJI1 HarJIAJHOCTH IOJYYEHHBIX PE3YJIbTATOB IMOCTPOEHBI MbE30METPUUECKHE
rpadpuxku. Ha ocHOBaHMM TNOJY4YEHHBIX pE3YyIbTaTOB ObLI BHIOpAaH ONTUMAJBHBIA CLIEHAPHA
NEePCIEKTUBHOTO Pa3BUTHS TEIJIOBBIX CETEH FOPOJCKOT0 OKpyTa.

10. CpaBHUTeJIbHBIE Nbe30MeTpUUYecKHe rpaduku s pa3padoTKu U

AHAJIHU3a CHCHAPHUEB NEPCHIECKTUBHOI'O PAa3BUTHA TECIIJIOBbIX cereii

Ha ocHOBaHMM NpenOCTaBICHHBIX TEIIOCHAOKAIOMIMMHU OPTaHU3ALMSIMU CXEM TEIUIOBBIX
ceTel, NaHHBIX O XapaKTEePUCTHKAX yYaCTKOB TEIUIOBBIX CETEH M BEMUMHE PACUETHBIX TEIUIOBBIX
Harpy3o0K ImoTpeduTesneil TemmoBoi SHEPruu Ha KapTe ropoja, Obuia MOCTpOeHa MOJENb CHCTEMBbI
TETJIOCHAOKEHUsI TOPOJICKOTO OKpyTa (CylecTByromee nojoxeHue). s pa3paboTku ¥ aHamm3a
CLIEHapUeB MEPCIEKTUBHOTO Pa3BUTHS TEIUIOBBIX CETEH LIEHTPaAJM30BAaHHOTO TEMJIOCHA0KEHUS B
AIIEKTPOHHYIO MOJIeNb Obljla BHECEHa HCXOAHAs WHGOpMalus MO NEPCHEeKTUBHBIM O0BEKTaM,
HaMEYaeMbIM K CTPOUTEIBCTBY, MO KAXKJOMY 3Tally CXEMbl TEIJIOCHAOXKEHHs. AKTHBHM3aLUEH
MOJYJIsl «KOHCTPYKTOPCKHUI pacueT» MporpaMMHO-pacyeTHOro komiuiekca «ZuluGIS 2021» Obutu
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OIpeNieNIeHbl MaMeTpbl TPYOOIPOBOJIOB TEIUIOBOM CETH IHpPHM IPOMYCKE PacdyEeTHOro pacxoia
TEIJIOHOCHUTEIIS.

[lo xax10My NEPCIIEKTUBHOMY OOBEKTY C NPUMEHEHUEM MOAYIS «HAJIAJOYHBIM pacuer»
BBIIIOJIHEH THJPABIMYECKUA pAacy€T TEIIOBBIX CETeM MW Ul  HAIJIAHOCTH  IIOJIYYEHHBIX
pe3yJIbTaTOB MOCTPOCHBI Mbe3oMeTpruecKkue rpaduku. Ha oCHOBaHMM TONTY4YEHHBIX Pe3yIbTaTOB
ObUl BBIOpaH ONTHUMAJbHBINA CLIEHApUH MEPCIEKTUBHOIO Pa3BUTHS TEIJIOBBIX CETEH IOPOJCKOro
OKpyra.

OpHMM M3 OCHOBHBIX MHCTPYMEHTOB aHAJIN3a PE3yJbTAaTOB PAacdyeTOB I TEIUIOBBIX CETEH
ABJISICTCA IbE30METPUYECKUN IpapuK. DTOT rpapuk U300pakaeT JUHUM U3MEHEHUs JIaBJICHUS B
y3JIaX CETH 10 BEIOPAaHHOMY MapuIpyTy, Hal[pUMep, OT UCTOYHUKA 10 OHOTO U3 OTPEOUTENEH.

[Tse3omeTpuueckuii TrpaduK CTPOMTCS TO YyKazaHHoMy myTd. IlyTb ykasbIBaeTcs
ABTOMAaTUYECKH, JOCTATOYHO OIPENEINTh €r0 HAa4daJIbHBIA M KOHEYHBIM y3ibl. Eciu myred oT
OJTHOTO y371a IO APYrOro MOXET OBITh HECKOJIBKO, TO IO YMOJYaHHUIO ITyTh BBIOMPAETCS CaMbIi
KOPOTKHH, B TOM CIIy4ae €CJIM HY>KEH JPYroi IyTh, TO HAJ0 yKa3aTh IPOMEKYTOUHBIE Y3JIbI.

CpaBHUTENbHBIE TE30METPHUECKUE TPAPUKH MO KaX10H TOUKE NEPCIEKTUBHOTO Pa3BUTHUS
MOXHO HPOCMOTpPeTh B CJ0O€ DJIEKTPOHHOM MOJENIM CHUCTEMbl TEIUIOCHAO0XKEHUs Tropoja,
COOTBETCTBYIOIIEM 3Tally IOJAKJIIOUEHUSA. OJIEKTPOHHAs MOJENb IIEPENaeTCsi COBMECTHO C
HacTosEeH  cxemMod  TeruiocHaOkeHus.  CpaBHUTENbHBIE  IHE30METPUYECKHE  rpaduku
OJIHOBPEMEHHO OTOOpaKAIOT TrpauKd JaBICHUH TEIUIOBOM CETH, pPACCUYMTAHHBIE B JIBYX
pa3nuuHbIX 0a3ax: KOHTPOJIbHOW, IMOKA3bIBAIOLIEH CYHIECTBYIOIIMN TUAPABIMYECKUN PEXUM U
MOJIEJIBHOM, ITOKA3bIBAIOLIEN NIEPCIEKTUBHBIA THAPABIMYECKUI PEKUM. [JaHHBI HHCTPYMEHTAapUH,
peaIM30BaHHBINA B MOJIENIU TEIIOBBIX CETeH, ABIsETCA yIOOHBIM CPEACTBOM aHAIIN3A.

CpaBHUTENbHBIE TbE30METPUUECKUE TpapUKU 0TOOpaXKatoT rpaMKU JaBICHUH B TETIJIOBOM
CETH, PACCUUTAHHBIE B ABYX CUTyalUsX:

. CYILLECTBYIOIIUN TUAPABINYECKUN PEKUM;

o MEPCIEKTUBHBIA TUAPABINYECKUN PEKUM.

JlaHHBI MHCTpYMEHTapuil peajan3oBaH B Mojenu TemaoBblx cered MO r. OOHMHCK H
ABJII€TCS yIOOHBIM CPEJICTBOM aHAJIN3A.

ITpumep nocTpoeHus Mbe30METPUYECKOro rpaduka npeacTaBieH Ha pUCYHKE 6.
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Pucynok 6 - Ilpumep nocrpoeHusi nbe3oMeTpU4IECKOro rpadpuka

[Tre30MeTprueckue rpaduKy B CYIIECTBYIONIEM MOJIOKEHUH TpHUBEICHEI B [ aBe 4.

[Tre30omeTpruuecke Tpaduki K HEKOTOPHIM TEPCIIEKTUBHBIM IOTPEOUTENSIM TPUBEICHBI
HIKE.
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Pucynok 7 - IlyTh /15l IOCTPOEHUS Nbe30METPUYECKOTr0 rpaduka 10 NepcneKTUBHOI0 noTpeduTesisi KoreabHoi AO «PUP»
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